Summary. Retrograde arteriography has been used to examine the effect of pregnancy on the diameters of the main uterine, internal iliac and inferior epigastric arteries in the guinea-pig. The diameters of the internal iliac and inferior epigastric arteries were not altered during gestation. By contrast, the diameter of the main uterine artery supplying a pregnant horn of the uterus increased in diameter to a mean value of 167% of its diameter in non-pregnancy. In cases of unilateral pregnancy, the uterine artery supplying the non-pregnant horn of the uterus was not increased in diameter. Administration of atropine (0\m=.\1 to 0\m=.\5 mg/kg) to animals in late pregnancy caused constriction of the enlarged uterine arteries to a mean value of 137% of their pre-pregnant diameter, but the diameters of the internal iliac and inferior epigastric arteries were not changed. In non-pregnant animals, the diameter of the uterine arteries was not affected by atropine. The results support previous evidence for an effector r\l=o^\leof cholinergic vasodilator nerves in the production of uterine hyperaemia during pregnancy in the guinea-pig.
INTRODUCTION
Although it is well established that a massive increase in blood flow to the uterus occurs during pregnancy (Barcroft & Barron, 1946; Reynolds, 1949; Metcalfe, Romney, Ramsey, Reid & Burwell, 1955; Orsini, 1957;  Ramsey, 1959; Assali, Rauramo & Peltonen, 1960; Greiss & Anderson, 1970) , the mechanisms underlying this increase are unknown.
Recently, it has been found that the main extrinsic uterine artery of the guinea-pig is innervated by cholinergic vasodilator nerve fibres (Bell, 1968 (Bell, , 1969a . The arterial muscle responds to acetylcholine and to cholinergic stimulation only during the latter half of pregnancy, a situation which led Bell (1968) to suggest that this vasodilator innervation might be implicated in the uterine hyperaemia of pregnancy in the guinea-pig. A more recent finding that similar nerves appear to supply the extrinsic uterine vessels in both dog and man (Bell, 1969b) has accentuated the possible importance of this system.
In the present paper, arteriography has been used to study the uterine Draper (1920 The tube-film distance was maintained at 100 cm with a focal spot size of 1 -2 mm and X-rays were generated with an Elema Pleromobil 300D generator using 120 mA and 50 kV. Exposure time was 0-06 sec. The most satisfactory resolution and contrast was obtained using Agfa-Gevaert Curix film. However, this became unavailable during the course of the investigation and in the last few experiments, Kodak Royal Blue film was used.
Medium was injected at intervals of at least 1 min. Generally, the interval between injections was about 5 min, as the preceding photograph was developed before taking the next. Following at least two control photographs, atropine sulphate in 0-9% NaCl was infused by way of the intra-arterial catheter over 2 to 5 min in a total dose of 0T, 0-5 or 1-0 mg/kg. The volume of this infusion wasFor the measurement of arterial diameters, positive prints with a magnifica¬ tion of 5 were made from the original X-ray plates. This was the highest magnification which could be obtained without excessive loss of resolution. The photographs from each experiment were examined to determine points on the main uterine, internal iliac and inferior epigastric arteries which could be used for measurement of diameters both before and after atropine administra¬ tion. Although the exact points used varied between experiments, they fell in the following ranges : uterine artery, 1 to 5 cm from its junction with the internal iliac; internal iliac, 1 to 3 cm from its origin; inferior epigastric, 0-5 to 1 cm from its origin (see PL 1, Figs. 1 a and b) . Over these distances, there was no appre¬ ciable variation in diameter of the vessels. The points at which measurements were to be made were marked on each print, and vessel diameters were assessed to the nearest 0-5 mm by two observers who had no knowledge of the other observer's measurements or of the origin of any particular print. The statistical difference of means was determined using Student's t test (Fisher, 1936) . (Table 2 ).
In the pregnant animals, atropine administration resulted in a mean decrease in diameter of the uterine arteries of 0-70 mm (actual value 0T4 mm) or 40% of the enlargement due to pregnancy (Table 2) . On statistical analysis, the reduction in diameter following atropine was found to be statistically significant at the = 0-005 level. In contrast to the effect on uterine arterial diameter, atropine produced no significant alteration in the diameter of the other arteries measured (Table 2 ). The effect of atropine was as pronounced in a dose of 0-1 mg/kg as it was at higher doses.
In three experiments, atropine administration was associated with apparent closure ofsome of the spiral arteries in the uterine wall (PL 2, cf. Figs. 2 a and b) . In the other experiments, this effect was not discernible.
DISCUSSION
Possible quantitative errors may have affected the results of this study, both through variation in the experimental situation-depth of anaesthesia, cumu¬ lative toxicity of medium, stage of cardiac cycle or stage of pregnancy-and through the limitation of accuracy of measurements imposed by the coarse grain and double emulsion of the high speed X-ray plates needed. Attempts were made to compensate for these sources of error by taking multiple photo¬ graphs during each experimental sequence, by using other arteries in the pelvic region as controls for the uterine artery and by having measurements made by two observers, each working independently and without knowing the identity of the photographs.
In animals in the last half of pregnancy, the diameter of the uterine artery supplying a pregnant uterine horn was increased by a mean value of 67 %. By contrast, the other arteries studied showed no change of diameter in preg¬ nancy. These results agree with those of Smith, Walters & Spong (1968) who found, using arteriography in the rabbit, that the uterine arterial diameter increased during pregnancy by 24% but that the diameter of nearby nonuterine vessels was unchanged.
The possible mechanisms underlying uterine arterial enlargement during pregnancy were listed by Smith et al. (1968) . There (Albert & Bhussry, 1967; Bell, 1969a) , there may be some additional structural contribution to the luminal enlargement. This could be haemodynamic in origin.
The cholinergic vasodilatation could be explained on the basis of a local hormonal influence by an acetylcholine-like substance (Reynolds, 1949; Burn, 1954; Greiss & Marston, 1965) . However, the presence of cholinergic vaso¬ dilator nerve fibres in the guinea-pig uterine artery has been demonstrated using both pharmacological and histochemical techniques and it has further been shown that these nerves are functional only during the latter half of pregnancy (Bell, 1968 (Bell, , 1969a (Bell, 1969b (Bell, , 1971 . In these cases, therefore, other factors must be responsible for the production of uterine hyperaemia of pregnancy.
